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(54) LIQUID CRYSTAL DISPLAY 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a reflection type liquid crystal display with an 
excellent display quality consuming a low electric power, having even brightness on its 
screen, and having an illuminator for irradiating the screen with light. 
SOLUTION: An illuminator 5 is comprised of a bar-shaped tight guide body 4 arranged 
along at least one side of a liquid crystal element 2, and a light source 3 of light emitting 
diodes, etc., arranged opposed to each other on both end faces as incident planes of the 
light guide body 4. Since the liquid crystal display 1 is arranged to have a reflection plane 
formed on an opposite plane to at least a light emitting plane except both end faces 
(incident planes) of the light guide body 4 and the light emitting plane, this reduces 
unevenness of brightness on its screen and improves display quality. 
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[CLAIMS] 

[Claim 1] 

A liquid crystal display device comprising: 

a liquid crystal display element including a reflector 
on its back side; and 

a lighting device for irradiating light toward the 
liquid crystal display element, 

wherein the lighting device includes: a bar-shaped 
light guide body which is provided along at least one side 
surface of the liquid crystal display element; and a light 
source opposing each other provided on the both end 
surfaces of the light guide body which are light incident 
surfaces, and 

the light guide body includes a reflection surface 
provided at least an opposite surface of a surface from 
which light outgoes to the liquid crystal display element. 

[Claim 2] 

The liquid crystal display device according to claim 1, 
wherein: 

the light guide body includes a reflection surface 
which is made from a plurality of approximately V-shaped 
grooves in cross section. 
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[001 1] 

In the present invention, a lighting device 5 includes: 
a bar-shaped light guide body 4 which is provided along at 
least one side surface of a liquid crystal display element 
2; and a light source 3, such as a pair of light emitting 
diodes, opposing each other provided on the both end 
surfaces of the light guide body which are light incident 
surfaces. Further, on the surface other than the both end 
surfaces of the light guide body 4 (light incident surfaces) 
and a light outgoing surface 4a emitting light toward the 
display surface of the liquid crystal element 2, a reflection 
sheet 6 is attached so as to surround the light guide body 
4, thereby forming a reflection surface. Further, 
prism-shaped cutting is appropriately provided to the light 
outgoing surface 4a. 
[0012] 

A liquid crystal display device 1 of the present 
invention is arranged as described above, and when 
outside light such as sunlight can be sufficiently taken in 
from the display surface of the liquid crystal display 
element 2 in the daytime, the light source 3 of the lighting 
device 5 is turned off, and the liquid crystal display 
element 2 performs a display using only outside light, 
without light emitted from the lighting device 5 onto the 



display surface of the liquid crystal display element 2. 
[0013] 

On the other hand, when outside light cannot be 
sufficiently taken in from the display surface of the liquid 
crystal display element 2 at night, for example,- light 
emitted from the light source 3 by turning on the light 
source 3 of the lighting device 5, after reflected by light 
outgoing directly from the light outgoing surface 4a 
through the light guide body 4 and the reflection sheet 6, 
is irradiated with light outgoing from the light outgoing 
surface 4a onto the display surface, thereby performing a 
display. At this moment, prism-shaped cutting is provided 
to the light outgoing surface 4a, so that efficient lighting 
toward the display surface is performed. 
[0014] 

Note that, although the reflection surface of the light 
guide body is formed by attaching the reflection sheet 6 to 
the light guide body, a reflection film may be formed on 
the light guide body by a method such as Al vapor 
deposition or coating. 
[0015] 

Figure 3 shows a liquid crystal display device in the 
second example of the present invention. While in the 
previous example the reflection surface of the light guide 



body has been formed by attaching the reflection sheet 6, 
in the present example the light guide body 4 includes a 
plurality of approximately V-shaped grooves 4b in cross 
section thereon. 
[0016] 

At this moment, the plurality of grooves forming the 
reflection surface are provided so that, as it goes far from 
the light source 3, that is, it goes from the end surfaces to 
the center part, a distance between adjacent grooves 
gradually decreases and so that the display surface 
illuminates at a uniform brightness. Also, in the present 
example, prism-shaped cutting is provided to the light 
outgoing surface 4a, so that efficient lighting toward the 
display surface is performed. 
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